Dr. PARKES WEBER said that he would include all these cases, together with certain other cases of haemoptysis, gastrostaxis and " telangiectatic hematuria," in a group which he would term congenital-developmental telangiecta8ia, familial or non-familial, often with hiemorrhagic tendency. In a paper in the Briti8h Journal of Children '8 Di8ea8es (1924, xxi, 198-202) he had endeavoured to extend Osler's original group of cases in that way. Even s8 enlarged, the group constituted only a part of a larger group of congenital-developmental abnormalities of blood-vessels (embracing racemose angiomata, cavernomata and heemangioendotheliomata or hwmangioblastomata). 'By L. J. WITTS, M.D., and E. T. CONYBEARE, M.D. Familial Essential Thrombocytopenia in a boy aged 7, who had suffered from bleeding from the gums and excessive bruising since the age of four.
Blood-counzt.-R.B.C.'s 4,950,000, W.B.C.'s 7,900, Hb. 65%, platelets 40,000, bleeding time 10 minutes, coagulation normal. Spleen not enlarged.
Family history.-His brother, aged 20, was under treatment here for the same condition, which had been present since aged 5. His platelets fluctuated between 20,000 and 100,000; spleen not enlarged. There was no response to treatment by liver, and he died after splenectomy. A sister died, aged 5, from epistaxis. The parents (who are not cousins) and two other children are alive and well. It has been possible to examine only the mother; her blood is normal.
Dr. J. M. H. CAMPBELL showed Electro-cardiograms of Cases of Heart-block. Dr. F. A. KNOTT showed Blood Films of Acute and Chronic LeukLemia, and the Preparations illustrating the Phagocytic Test used in the Control of X-ray Treatment. [January 27, 1931.] Heart Disease Complicating Pregnancy.
By CRIGHTON BRAMWELL, M.D. (I) INTRODUCTION.
(a) Prognosis of heart disease in pregnancy .-I have selected this subject because it is one in which I am particularly interested at the moment, and one concerning which the information in many current textbooks is neither adequate nor up to date. The reason for this is that the obstetrician cannot be expected to keep pace with each new advance in cardiology, whilst the cardiologist rarely has the opportunity of making really satisfactory observations on this subject. He is called in consultation to express an opinion on prognosis, or to give advice on treatment, but he does not generally have the chance of supervising that treatment himself or of watching its results. Nor does he always hear whether bis prognosis proved correct, or otherwise, and there is nothing more fatal to progress than ignorance of one's mistakes.
When a patient suffering from heart disease becomes pregnant the question may arise as to whether the pregnancy should be allowed to pursue its normal course.
The answer to that question must depend essentially on two considerations: (1) What is the imnmediate risk, to the mother, of pregnancy and labour ? (I mean the additional risk imposed by the presence of heart disease); (2) To what extent are pregnancy and labour likely to impair the patient's future health by producing a permanent aggravation of the cardiac disability?
If, in any given case, one decides that pregnancy should be terminated prematurely, the further problem arises: (3) When and how should this be done ?
To attempt to answer these three questions is the object of my paper.
During the past three years, Dr. Norah Regan and I have made a careful study of cardiac cases attending the ante-natal clinic, or admitted to the wards, of St. Mary's Hospital in Manchester. We have kept in touch with these patients and watched their symptoms throughout the later weeks of pregnancy, through labour and the puerperium, to see how the damaged heart stood the additional burden which it was called upon to bear. And finally, we have re-examined most of them some months after confinement, in order to ascertain whether the heart appeared to have suffered any further permanent damage as the result of pregnancy and labour.
(b) Material.-The clinical material in this investigation consists of two series of cases. The first series, comprising 82 patients, includes all grades of heart disease, from the most severe to the most triVial. It is a consecutive series of unselected cases. By that I mean that it includes every case of pregnancy seen at St. Mary's Hospital, during a period of about 18 months, in which heart disease was detected. Three of these patients were admitted directly to the wards on account of heart disease, the other 79 cases were drawn from 3,185 women examined by Dr. Regan at the ante-natal clinic.
The second series differs from the first in that it is not consecutive. It was recruited from patients in whom heart disease was diagnosed or suspected in the first instance, not by us, but by some member of the honorary or resident obstetric staff of the hospital. These patients were referred to us for diagnosis and medical treatment.
In 26 cases in this series we found evidence of an organic heart lesion. I shall confine my attention almost exclusively to the first series, since it constitutes a fairer sample of the incidence of heart disease in the working-class population of an industrial area, and being a consecutive series of unselected cases, it fulfils more nearly what scientifically one might call a " clean " experiment.
(c) Method of investigation.-For the purpose of this investigation I drew up a special case sheet (figs. 1-4).
(A) History.-Section A is self-explanatory. The first two paragraphs-the "Obstetric History" and "First Obstetric Examination "-are completed at the time the patient is first seen, whether at the ante-natal clinic or in the ward. She is then brought up to my out-patient clinic at the Royal Infirmary for the completion of Section D. A full medical history is taken, and she is closely questioned regarding the various types of rheumatic infection and other illnesses likely to have been responsible for initiating or aggravating the cardiac lesion.
(B) Physical Examination.-In Section D II are enumerated the physical features which I consider to be the most important in the examination of a case of chronic heart disease.
(1) Congestive heart failure. Of these the first is evidence of venous congestion, as manifested by engorgement of the veins of the neck, enlargement of the liver, moist sound at the bases of the lungs, and oedema.
(2) Cardiac enlargement. In addition to palpation of the maximal cardiac impulse and percussion as a means of determining the size of the heart, a six-foot X-ray film has been taken in each case. enlargement and disturbance of the heart's function, as manifested by venous engorgement, and by disorders of rhythm, on which we must rely in framing our prognosis. (C) Progress.-During the later part of pregnancy the patients came up for re-examination at fortnightly intervals, and the further progress of the case, with any new developments, was noted in Section E. The duration of labour and any complications were recorded in Section B. Those patients who were confined in St. Mary's Hospital were seen by one of us during the puerperium, and their condition summarized in Section F. Patients were requested to report at the Royal Infirmary one month after confinement and subsequently at intervals of three months. Those who failed to do so were visited in their homes, but 12 patients have been lost sight of owing to change of address.
(II) RESULTS OF INVESTIGATION. (a) AETIOLOGY.--Sixteen patients gave a history of rheumatic fever alone, 11 gave a history of chorea, while 10 had suffered from both diseases. In addition recurrences were noted in 14 cases. Six patients had had two attacks and one patient had had three attacks of rheumatic fever. Four patients had had two attacks of rheumatic fever in addition to chorea, one had rheumatic fever and two attacks of chorea, while one had suffered from rheumatic fever three times and chorea once. Three others gave a history of more than one attack of chorea uncomplicated by rheumatic fever. Eleven who had never had either typical rheumatic fever or chorea admitted to having suffered from "rheumatism," while six who had had chorea and four who had had rheumatic fever in childhood subsequently suffered from " rheumatism."
Twenty who were found on examination to have mitral stenosis had no recollection of having suffered at any time from either rheumatic fever, chorea, or rheumatism. Eleven of these, however, had had either growing pains or tonsillitis, and there can be little room for doubt that the cardiac lesion was of rheumatic origin.
Apart from the 20 patients with mitral stenosis, there were four who gave no rheumatic history. Of these, three had congenital heart lesions and one had an enlarged heart without any valvular lesion.
(b) SYMPTOMS. Dyspncea and adema.-Of the 82 cases, 36 were primipare and 46 multiparte. Of the multiparae 11 were first seen during their second pregnancy, 12 during the third, 10 during the fourth, 10 during the fifth, and one each during the seventh, eighth and fourteenth pregnancies. All the primiparae had cardiac symptoms during pregnancy, and 21 also gave a history of dyspnoea or palpitation prior to pregnancy, but only three had noticed oedema previously, whereas 12 observed oedema for the first time during pregnancy. Of the 46 multiparae, 18 had dyspncea or palpitation and three had oedema prior to pregnancy, whilst 16 noticed aedema for the first time during the current pregnancy.
We may therefore classify our patients into three groups: (1) The trivial cases -in which there are no symptoms of circulatory insufficiency, even during pregnancy. In this group there were only four patients in the present series. They were all multiparae with uncomplicated rheumatic mitral stenosis.
(2) The early cases-in which the patient had been unaware of any cardiac disability until she became pregnant, having previously been able to undertake her ordinary household duties without any signs of circulatory insufficiency. There were 12 primiparae and 21 multiparEe in this group.
The multipare in this group may be further subdivided into: (a) those in whom symptoms of circulatory insufficiency appbared for the first time during the present pregnancy, and (b) those in whom the symptoms had been present during previous pregnancies but had disappeared in the interval between successive pregnancies. In the second group we must ascertain whether the symptoms during the current pregnancy have been more severe than was the case at corresponding stages of previous pregnancies (i.e. whether there is any evidence that the cardiac lesion has progressed).
(3) The more advanced cases-in which the patient has been aware of some degree of limitation of the cardiac reserve prior to pregnancy. There were 24 primiparal and 21 multiparae in this group.
Apart from dyspnoea and cedema, the only symptoms to which I wish to refer are cough and hiemoptysis.
Cough.-Chronic bronchitis was present in 11 cases. In four of these it had only appeared during the later half of pregnancy, but iti the other seven it had been present for several years. In three of the latter tbrre was no doubt that the cardiac condition was definitely aggravated by the bronchitis. All three were admitted to hospital for treatment, and one has remained in poor health since confinement. In her case, however, in addition to mitral stenosis, there was aortic incompetence and stenosis, and one is bound to regard the cardiac lesion as an important factor in the development of congestive heart failure.
Haemoptysis.-This symptom was complained of by only five patients during pregnancy, all of whom had mitral stenosis, complicated in two cases by aortic regurgitation (Cases 4 and 65). In Case 65 the heemoptysis was copious, while in Case 4 it had occurred for a week following the last confinement. In another (Case 35) it commenced during the fourth month and was of frequent occurrence. Haemoptysis was much less common in our series than in that recorded by Hay and Hunt [11, who noted a peculiar liability to this symptom in pregnant women with heart disease, recording its occurrence in 30 per cent. of their cases. (c) VALVULAR LESIONS. (Table I ).
-Sixty-seven of the 82 patients in our series had mitral stenosis. Of these, seven also had aortic incompetence. Two of the cases with aortic incompetence also had aortic stenosis. Both of these, as well as the patient with tricuspid incompetence, developed congestive heart failure and have been in poor health since confinement. These three cases are described more fully below.
Mitral stenosis.-Since this lesion was present in 67 of the 82 cases in the present series, it may be regarded as the usual valvular lesion to which the conclusions of the investigation as a whole apply. For the moment, therefore, I shall deal only with those cases in which mitral stenosis was not present, or was complicated by some other valvular lesion. 
8%
Mitral incompetence.-In 10 cases in which there was a definite rheumatic history and an apical systolic murmur, but no definite evidence of mitral stenosis, mitral regurgitation was diagnosed. In all these cases a presystolic murmur was sought for with the patient lying on the left side as well as on the back, both before and after exercise. One of these (Case 7) had a high blood-pressure (150/85) and developed symptoms of renal toxaemia. She was delivered prematurely at the thirty-second week. Another gave 19 years' history of dyspncea and had been subject to cedema of the ankles prior to pregnancy. She was delivered prematurely at the thirty-ninth week. Another was induced at the fortieth week for post-maturity. Seven cases in this group were delivered at full term. Section o0 Medicine 717.
Aortic incompetentce.-It is customary and natural to regard the additioiial lesion of aortic incompetence in patients with rheumatic mitral stenosis as a factor adding to the gravity of the prognosis. This, however, is not borne out by the cases in our series (Table II) . None of our five fatal cases had aortic incompetence, and of the seven cases in which this lesion was present, two only caused us any anxiety. Both of these patients had aortic stenosis in addition to incompetence, both were women over 30 years of age, in their fifth pregnancy, and both exhibited evidence of an advanced degree of congestive heart failure. In one of these patients (Case 4) the cardiac condition was undoubtedly -aggravated by the presence of severe bronchitis. while the other (Case 73) had suffered from dyspnoea on exertion for 20 years. Of the remaining five cases with aortic incompetence none gave any trouble. In one primipara (Case 67) labour was induced at the thirtyninth week on account of pelvic contraction. In another primipara (Case 65) labour was induced on account of haemoptysis.
Two patients had cardiac enlargement without any evidence of valvular disease and three h-ad congenital heart lesions. None of these gave any trouble. (d) BLOOD-PRESSURE.-The question of the effect of pregnancy on the bloodpressure has been studied by several workers.
In our series the average systolic blood-pressure was between 110 and 120, and the diastolic between 70 and 80. In the last few weeks of pregnancy a slight increase occurred in the majority of cases and persisted during the puerperium.
The systolic blood-pressure was 140, or over, in 11 cases in this series. Of these three had aortic incompetence (Cases 31, 73 and 80), and two (Cases 7 and 70) developed signs of renal insufficiency. In two (Cases 5 and 8) there was no valvular lesion, but the heart was enlarged. The other four were all primiparae, who presented no features of special interest.
(e) CONGESTIVE HEART FAILURE.-Six patients in this series had signs of congestive heart failure (Table III) . One of these, a primipara (Case 60), had a very large heart and developed auricular fibrillation at the thirtieth week. Labour was induced at the thirty-sixth week and the patient died two weeks later from septic complications. Another (Case 83), who was admitted to hospital as an urgency case and delivered the following day, died six weeks after delivery. Three others (Cases 4, 61 and 73) have been in poor health since confinement. Although these three were all multiparae their cardiac condition appears to have been definitely aggravated by the current pregnancy. One patient only out of the five appears to have been none the worse.
The good result in her case may be accounted for by the fact that the heart failure was largely attributable to bronchitis. Proceedings of the Royal So-ciety of Medicine It is noteworthy that only one of these six patients had auricular fibrillation, in the other five failure was associated with normal rhythm, an unusual condition in rheumatic heart disease.
Three other patients gave a history of having had cedema as well as dyspncea prior to pregnancy, but only one of them (Case 66), a multipara, aged 30, whose dyspnoea dated from rheumatic fever nineteen years previously had any cedema when under our care. Symptoms in another case dated from rheumatic fever seven years previously. Both of these patients were slightly premature, but in all other respects labour was normal, and no complications occurred subsequently. The remaining patient (Case 81) in this group was a primipara, aged 21, whose condition was complicated by the presence of heart block. She had congestion in the veins of the neck when we first saw her, but no cedema. She went into labour at the thirty-fourth week and died a few hours later.
One would have expected that those patients who gave a history of dyspncea and cedema prior to pregnancy would have developed signs of venous congestion during pregnancy and vice versa. In our series, however, of the six patients who had congestive heart failure during the pregnancy which we observed, two only gave a history of cedema prior to pregnancy, whereas four others who gave a positive history did not develop congestive heart failure during pregnancy, in spite of the fact that three of them were primiparLe.
These discrepancies are distinctly disconcerting, for one would have expected that the presence or absence of cedema associated with dyspncea, prior to pregnancy, in patients with rheumatic heart disease, would have proved to be a criterion to which we could have attached considerable importance in prognosis. This expectation has not been justified. It may be that the clinical histories are unreliable. The memories of some patients are short-lived, and it-may require a prolonged cross-examination to elicit the facts of the case. At the time these histories were taken we were content to accept the patients' statement that their feet had riot been swollen, and we did not pursue the inquiry farther, as perhaps we should have done. We are now endeavouring to ascertain whether this explanation is correct, by more careful questioning.
A possible explanation of the absence of congestive heart failure in patients who give a history of cedema prior to pregnancy is that the cedema was not of cardiac origin.
(f) AURICULAR FIBRILLATION.-Auricular fibrillation was present in only three patients in this series. One was a primipara (Case 60) in whom fibrillat,ion appeared at the thirtieth week of pregnancy. She had all the signs of congestive heart failure and her heart was greatly dilated. She died from septic complications two weeks after delivery.
The other two patients were both multiparae in whom fibrillation was already established when we first saw them.
One (Case 30), a woman, aged 39, in her second pregnancy, had suffered from dyspncea on exertion ever since rheumatic fever at the age of 8. She had been seen by one of us two years previously during an attack of rheumatic fever with auricular fibrillation, and normal rhythm had been restored with quinidine. Fibrillation recurred and persisted throughout pregnancy, and for twelve months afterwards. The dyspncea had increased during pregnanicy but she had never noticed any swelling of the ankles, and had no signs of heart failure when we saw her. Pregnancy was uneventful and she had a 5a lb. healthy baby at full term. There was no undue distress during labour, which lasted eight hours. The cardiac condition in this case does not appear to have been detrimentally affected by pregnancy.
The other (Case 82) was a woman aged 39 in her fourteenth pregnancy. She had been short of breath for eight years, but manifested no signs of heart failure. She died two months after confinement, but her death was undoubtedly attributable Section of Medicine to her refusal to follow medical advice or to observe any reasonable precautions. Thus the two cases in this series in which auricular fibrillation was uncomplicated by the presence of heart failure, got through pregnancy and labour without any cardiac complications. In a series of 18 patients with auricular fibrillation complicating pregnancy reported by Leyland Robinson [2] there were thirteen deaths. One must take into consideration, however, the fact that eight of Robinson's fatal cases did not receive in-patient treatment during the course of pregnancy, though all had congestive heart fallure.
(g) HEART BLOCK.-Partial heart block was present in one patient (Case 81) in our series. She had an old-standing rheumatic mitral stenosis, and had only been able to work intermittently during the past two years on account of increasing dyspncea. She had a partial left hemiplegia in February, 1927 , another in May, 1928 which she soon recovered, and a third, involving the left arm and leg, in November, 1928, the effects of which were still present when we first saw her six weeks later.
Towards the end of pregnancy she began to complain of pain under the left breast associated with a sensation of suffocation. During these attacks the pulse became weak, rapid, and irregular, but we did not have the opportunity of taking further electro-cardiograms. On February 2 the heart-rate was 96 and its rhythm regular, and the blood-pressure had fallen from 125/80 to 105/75. The following day she went into labour and died two hours later.
(III) DISCUSSION.
Treatment durinq pregnancy'-All patients in this series came up for re-examination once a fortnight, during the later months of pregnancy. They were advised to take a light diet, to pay attention to the skin and bowels, and to avoid as far as possible any exertion which provoked dyspnca or palpitation.
All the primiparie and those of the multipar, (with the exception of Case 82) in whom there was reason to anticipate possible cardiac complications were adTnitted to St. Mary's for confinement.
(a) FATAL CASES (Table IV) .-Three patients in this series never attended the ante-natal clinic but were admitted directly to the wards-one (Case 60) from the out-patient department, and the other two (Cases 81 and 83) at the request of their own medical attendant. All these patients were dangerously ill at the time of admission and all three died in hospital. One (Case 60) had a very large heart. She developed fibrillation in the thirtieth week and labour was induced six weeks later. After induction a swinging temperature developed, with signs of septic infection, from which the patient died two weeks later.
The second (Case 83) was admitted as an urgency on account of congestive heart failure in the thirty-second week of pregnancy. She was delivered the day following admission and died from acute pulmonary cedema six weeks later.
The third was admitted to hospital on account of embolic hemiplegia with partial heart block. She was delivered prematurely at the thirty-fourth week and died 2' hours after delivery. 
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One of the other two fatal cases was the woman to whom I have already referred (Case 82), who died two months after confinement as the result of deliberate neglect of reasonable precautions. In the remaining case, the patient was a primipara, aged 28, who was admitted to hospital on account of haemoptysis and died from pulmonary embolism three days after confinement.
(b) UNFAVOURABLE RESULTS.-In addition to the five fatal cases enumerated above there were three patients whose cardiac condition appeared to be definitely aggravated by the pregnancy in question.
All three were multiparte over 30 years of age, who had complained of dyspncea for some years previously, and two in addition had had cedema. All three were admitted to hospital for treatment during the later stages of pregnancy on account of congestive heart failure. They responded well to rest and digitalis. In addition to cardiac enlargement and mitral stenosis two had aortic incompetence and stenosis, and one had tricuspid incompetence. Labour occurred prematurely (at the thirtysixth and thirty-eighth week) in two cases, while the third was induced at the thirty-ninth week. In her oase only was there any distress during labour.
In only five other cases in this series did we consider it necessary to admit the patients to hospital for treatment previous to labour. One of them, a primigravida, aged 21, who gave no rheumatic history, but had mitral stenosis and had suffered from dyspncea on exertion since the age of 14. She was induced at the thirty-ninth week and manifested some distress during confinement. This was the only case in our series with pronounced cardiac muscle failure which did well, and the favourable result in her case is probably explained by the fact that the heart failure was largely attributable to a severe attack of bronchitis.
The other three cases were all admitted to hospital on account of increasing dyspncea, which in one case was partly attributable to bronchitis.
(c) PARTURITION.--Delivery has been effected in all of the 83 cases in the series, 63 cases in St. Mary's Hospital, 14 at home, and six in the Union Hospital.
Date and method of deliverv (Table V) .
(1) Labour at full term.-Labour occurred at full term in 44 cases, 20 were primigravidie and 24 were multigravidie. All of the multigravidae were delivered by natural forces, without any distress, the average duration of labour being nine hours seven minutes, and all had living children.
Of the primigravidw, 18 were delivered by natural forces without distress. The remaining two. had some distress, with dyspncea and rapid pulse during the second stage ; low forceps were applied and extraction effected. The average duration of labour was 17 hours 15 minutesl; the longest time being 61 hours 30 minutes (Case 46). All of the primigravide had living cbildren. In this series 42 of the 44 cases passed through a normal delivery without any undue distress. With each pain the pulse-rate increases and the blood-pressure rises, but the condition of the pulse between the pains is a guide to the response of the heart to the increased work caused by labour. There was no undue acceleration of the pulse-rate during labour except in the two primigravidee noted above.
(2) Prematutre labour.-Delivery occurred before full term (as calculated from the first day of the last menstrual period) in 25 cases. Eight of these were primiparae, all of whom were delivered by natural forces. Some distress with dyspnoea, cyanosis, and a rapid pulse occurred in two primiparaw. One (Case 71) was the patient with heart block and embolic hemiplegia, who was delivered of a macerated hydrocephalic foetus at the thirty-fourth week and died a few hours later.
The other (Case 83) was admitted to the hospital as an urgency in the thirtysecond week, on account of congestive heart failure. She went into labour the dav after admission and died six weeks later from acute pulmonary odema. One patient (Case 53) who had had two attacks of rheumatic fever and had complained of both dyspnoea and cedema prior to pregnancy, was delivered at the thirty-seventh week. The remaining four cases were only two weeks premature and presented no abnormal features.
Seventeen multiparae were delivered prematurely by natural forces without distress and 14 had living children. Two of the multipare had albuminuria and symptoms of toxaemia prior to delivery, and labour occurred at the thirty-second and thirty-fourth week respectively ; in both cases the children were dead. In eight of the cases delivery occurred in the last two weeks of pregnancy.
Induction of labour.-Labour was induced in 12 cases, nine were primiparae and three multipare. The reasons for induction in the case of the primipara were contraction of the pelvis in four cases, post-maturity in one, and the cardiac condition in the remaining four, and in the multiparao the cardiac condition in one, and post-maturity in two. In many cases during the later months of pregnancy the question arises as to whether a cardiac patient should be allowed to continue till full term, or whether the pregnancy should be interrupted as soon as the child is viable. If it is decided to terminate pregnancy, the next question is the method of doing so. In five of the patients in this series it was decided to interrupt the pregnancy on account of increasing cardiac distress. Two of these patients (Cases 38 and 60) had signs of congestive heart failure, and, although they responded to medical treatment, the condition of the heart was such that the further continuance of the pregnancy was considered inadvisable. Of the remaining three cases, two (Cases 21 and 6.5) had increasing dyspnoea and hemoptysis, and the third (Case 35) showed slight recurrence of venous congestion in the neck at the thirtv-eighth week, having had signs of impending heart failure at the seventh month.
(d) PROGNOsIS.-We are now in a position to compare the opinions which we formed on patients when they were first seen, with the final results. The cases in which we anticipated trouible may be divided into three groups: (1) Those which exhibited signs of congestive heart failure; (2) those in which there was auricular fibrillation or heart block; and (3) those which it was considered advisable to admit to hospital on account of increasing dyspncea.
Of the six patients who had congestive heart failure, two died, three have been in poor health since confinement, and one only (Case 35) has done well. There were three patients with auricular fibrillation; one of these has been included in the previous group on account of the presence of heart failure. She and one of the other two patients died, the third (Case 30), a second-para, aged 39, was delivered at full time and her condition does not seem to have deteriorated in any way as the result of her present confinement. The one patient with heart block also died.
Of the four patients who were admitted to hospital on account of increasing dyspncea or hoemoptysis, one (Case 21) died from pulmonary embolism three days APRIL-MED. 2 * after confinement. The other three (Cases 50, 63, and 65) have done quite well. In Case 65 in which, in addition to mitral stenosis there was aortic incompetence, labour was induced at the thirty-eighth week; the other two patients were normally delivered at full term. These findings were summarized in Table VI . They showed that of the nine patients in the first two groups, four died, three have been in ill-health since confinement, while two only have got through without any apparent aggravation of their cardiac condition. Of the four patients in the third group whose symptoms were less severe, one died, and the other three have kept quite well.
Of the five fatal cases, four were primiparae, while the fifth was a 14th-para who died two months after confinement and whose death was directly attributable to the fact that she neglected to observe the restrictions which her doctor had advised. (e) CONCLUSIONS.-As the result of these findings I think we may conclude that the outlook in pregnancy complicated by heart disease is not really so gloomy as some people imagine. In our series of 82 cases, five patients died, 12, in whom there were no complications up to the end of the puerperium, have since been lost sight of, and of the 65 who remain, 62 so far appear to have been none the worse. We expected trouble in the 13 cases with heart failure, persistent dyspncea, and fibrillation. In eight cases our fears were realized, but in no other case in the series did we find evidence that the cardiac condition had been aggravated by the current pregnancy.
Valvular lesions gave us no help in prognosis. All the cases which went wrong could have been picked out without the use of the stethoscope, since all had either signs of congestive heart failure, auricular fibrillation, or heart block.
As regards cardiac enlargement, I am inclined to be less dogmatic than some previous writers [4] . Although, speaking generally, patients whose hearts are considerably enlarged do worse than those who have only a slight degree of enlargement, there are a considerable number of exceptions; six of the 12 patients in our series with the biggest hearts did quite well, while in three of our fatal cases. the hearts were not very big.
Lastly, such extraneous circumstances as the financial position of the patient, and her ability and willingness to conform to the necessary restrictions of her activities, are all important in framing a prognosis.
With regard to treatment, I am of the opinion that pregnancy should be forbidden in all patients with established auricular fibrillation and in all those who are known to have suffered from congestive heart failure in the past. In. the fibrillators, apart from the danger of heart failure, there is the risk of cerebral or pulmonary embolism.
When patients in this group are seen in the early months of pregnancy, the uterus should be emptied. When first seen at a later date, they should be kept at rest, and when the heart failure is relieved and the child is viable, Cesarean section should be performed. I wish to emphasize the fact that the pregnancy shiould never be interfered with until the heart failure has been relieved by medical treatment.
One's opinion is often asked regarding the most suitable ancesthetic for the operation of Caesarean section in patients with heart disease. Mackenzie [3] was of opinion that chloroform was unequalled in these cases, and stated that he had never seen any trouble when it was used. Personally, I am inclined to think that 35 Section of Medicine 723 chloroform in cardiac cases deserves more popularity than it at present enjoys. Spinal ancesthesia may be employed, but I hesitate to recommend it in cases where the systolic pressure is below 110. In the less severe cases of heart disease, pregnancy may be allowed to proceed to full term, and a very great deal can be accomplished by careful supervision and medical treatment. In our series all cases in which the heart showed signs of giving way were admitted to hospital, and most of them responded promptly to treatment. I am convinced that many of these patients, had they not been treated in hospital, would in all probability have developed congestive heart failure.
Shortening of the second stage of labour by forceps extraction is undoubtedly of value in those border-line cases where there is considerable limitation of the cardiac reserve. Theoretically, the induction of premature labour should be of value in cardiac cases. Induction on account of the cardiac condition was performed in five cases in our series. The number is perhaps too small to justify us in drawing any general conclusions; but as the result of this experience, limited though it is, we would not advocate induction in these patients. Let me summarize my observations by saying that, in the more severe types of heart disease, pregnancy should be forbidden, or terminated in the first three months; while in the less severe cases it should be allowed to pursue its normal course, under careful medical supervision.
[I am greatly indebted to Dr. Regan for her help throughout this investigation, to my colleagues at St. Mary's Hospital for putting their cases at my disposal, and to Drs. R. S. Paterson and E. W. Twining, of the Manchester Royal Infirmary, for the radiological examinations.]
